Minor groove binder modification of widely used TaqMan hydrolysis probe for detection of dengue virus reduces risk of false-negative real-time PCR results for serotype 4.
Dengue is a vector-transmitted viral infection that is a significant cause of morbidity and mortality in humans worldwide, with over 50 million apparent cases and a fatality rate of 2.5 % of 0.5 million severe cases per annum in recent years. Four serotypes are currently co-circulating. Diagnosis of infection may be by polymerase chain reaction, serology or rapid antigen test for NS1. Both pan-serotype and serotype-specific genome detection assays have been described, however, achieving adequate sensitivity with pan-serotype assays has been challenging. Indeed, as we show here, inspection of components and cycling parameters of a pan-serotype RT-qPCR assay in use in laboratories worldwide revealed insufficient probe stability to accommodate potential nucleotide mismatches, resulting in false-negatives. A minor-groove binder (MGB)-modified version of the probe was designed and its performance compared with that of the original probe in 32 samples. Eight of the samples were undetected by the original probe but detected by the MGB modified probe and six out of seven of these that could be serotyped belonged to serotype 4. Sequencing of the region targeted by the probe in these samples revealed two mismatches which were also universally present in all other serotype 4 sequences in a public database. We therefore recommend adoption of this MGB modification in order to reduce the risk of false-negative results, especially with dengue serotype 4 infections.